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(57) Abstract: 

PROBLEM TO BE SOLVED: To expose a latent image so 
as to make the width of the latent image nearly constant 
regandlessly of the length of the latent image by 
supplying a driving signal obtained based on a modulated 
pulse signal converted into a pulse string to a light 
modulator and driving the light modulator. 

SOLUTION: This optical recorder 20 includes a pulse 
string converting circuit 22 provided between an EFM 
modulation circuit 21 and a driver. During the formation 
of pit recording, the EFM modulation circuit 21 supplies 
not only an EFM modulated high frequency recording 
signal S1 but also a channel clock signal CHCKO to the 
pulse string converting circuit 22. Thus, a pulse string 
converting signal S1 1 outputted from the circuit 22 
becomes the signal for which a pit formation pulse based 
on the signal S1 is converted into a pulse string for 
each window. Succedingly, a driver 8 supplies a voltage 
signal S12 based on the signal S11 to a modulation 
optical unit 3. Thus, a plurality of pits nearly 
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[0050] -©cfc^lC/^XJU^f^s 1 1 It ^ 
BiKIBB«#s 1 ICS^J< tfy (^"ftfcft 

B*i*iBk«a-r*«sasBafli^ s -, <o/^^ B ^ w 

») ^^-r>K-7 (1 Tl?Vhr*t>%3TlfVK0 3 
»<0 1 XI* 1 1 T e«> h© 1 1 #0 ! ) B<D/^ WI= 

t005 l]«il*H5 (A) (C^Jz^/-, 3Tt^ 
KI4E FMKBd«ifeXMiKCa«4s 1 (=*-3</<,i, 

x*g*< p 3ti? & * e h jf$^/ i=* t r»* **i 

tkcfcy. 1/<a,* Wpit . Tfa«y<;i,x«a<3B ro/ < 
^fJkS6»**i« (as (B) ) . 




(8) 



[005 3] Z(Dfc# 1 /^U:MSP1T' ^^^^ 
«PlTT?i*ftLfc*i:LTDu t y (fi-f<f) tk 

(PU' /PIT) T-g^^-So B#i:*»l-*W*« z 
0)^-5^ tt£10 C%] C%] *-Cfl>IBI=«S 

[0 0 5 4] «l»TK5-f^Bttt. /<JU*5«**fc# 
S 1 1 |Z*-3<«BE«#S 1 2 

[00 5 5] C<D^S3t^iBtilRlS4T'l*, 
^4BIC<k^)TmiHg#S 1 2l*ig#3S1t-§-l-*&£ 
*U ##**J(H*4Ani=te^-cai<E*»3«6*li*4A 

^a«:4 AttaticJtLT^aiiHiifr^oan**^ 
[0 0 5 6] ;ia>#!gi-;fci^ 

g^fc-r»lR|l::a>*lal»TS*u ittl/-if*L l©3t» 

i=*yBH«*-ttt»!«-r*. $&i=fi*SKO)jBa*** 
j{. « 2 1 1= *o-ca»aH««* d ***** 

U— tfifcL 1 XCD^fc<iia]a>^S^^x.-5-i:* ? 'C'#-S)c 
[0 0 5 7] «l*T. «E«*S 1 2 Kg^S 

.BE3&«*!S.e.*lfcU— **L1 XI*. U— »f*L 1 <Dt*- 

£S*£*t-i>o c©5 5-M3l=J:OTK*t**ifcl'— 
*L1XI1 MUBUVXl 2£tf-LTllw , c£*U 

[0 0 5 8] ^Z-C-@6lCfcl^T. T^L— -r-flt©*<b 
illcS-r. ca>«l=J:*ltf. Ti-T-Nttf12.5 [%] 
-f*i0.36 [*!■]. 0.37 Ci/m ] ii&So *fc-ri— -x 

-r tt*<30 c%] oi * 3 t e-s/ hxtf 1 1 t if h© e 

V Mlli^-ft^ixO. 40 C|/m ] . 0.41 [/^m ] <h£-i>o 
S6I=t3l— r-ftt4<50 [%] ©t#3TW«tf1 
1 Tf'V h<Dtf*V HH*-t*l-£*L0. 38 Cjum ) , 0.40 
turn ] tfc*. Z©J:3l=x3--T-ftt*<12.5 [%3 

A N t> 50 c%] *-ei*. 3 t mv vv>\?.v v-mt 11Tf 

*/ KDt"7 h4@±:©MI*5 [%] KTFifcy, 3Tt*7 
[0 0 5 9] tC%A<. fi-f-fttW t%]CD.k£ 
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I*. 3 T t°'V h&tf 1 1 T tf ^ hHI*T*V?*. 
0.36 C/im ] - 0.40 turn ] ttty. 3Tf'n<0f7 
Hit 1 1 T If 'V h©tf>V hf!<i:CDMI*10 [%] 

mztf±£*zttuz>. tot, wwi*i=**ii<. 

*Cfcl=J:y; 3T^ht11 Tf7htff'nte 

0DB)-tt ^ ^O - t * <T * ^ ^> ° 

[0060] !2Lt<D*t*l=iSl x "C. EFMSiS^tLfc© 
H»E«ffltes 1 */<Jl,xW**«*S 1 1 6 
Ckl-^y. 17 (A) - (F) |r*-T*5lc, 3Tf 

PUT -C-3S5tf^ h^JS/^^.A < *^^^'<'> K ^ S 
|rl/^UX*IA<PlT' -C«:*3«tfi 
t-^ft^ft-S) (Sl7 (A) (D) ) o C©i§^ =f 
ZL _^^tbli10 [%) *^75 C%] *-C0>MI=;**>SS 

[006 1] C05i:#tf'V 

0 (Hlf'Vh) Sic^tt-?*t1 /<JU*4SP1T' "C»y 

ffl l%fc Ji^ 1= If V h«©«W=* C fcRjta^ffia^ii 
I^ti^^tffflt^-i:^^^" drossy 3T 

eut ' (@7 

(B) S.U (E) ) o ttO-C. il*-W7tH/^h 

ijffli^^-c-t. 3 t e>y hroe-y htew 3 T' «t i_ 
(W3T ' =wht' ) ic-fscbtf-e** (H7 (c) 

(F) ) . 

[0 0 6 2] C(0J:?l:UT3Tf-nfrb1 1 T tf'V 

i|igj£lc /j: h <J> & fKih-f -i> - t * ^> » 
[0 0 6 3] ^< L-CZ(D*5^f'y mtfr^&f 

if «v hitsAMaiS-^-ciS^fl^rot 0 ^ h*<»ia**t 
SK^12l^*'^^-^r c DSfOTftx-f x-? ^Sit-T <t 

[0 0 6 4] * 6 2 oirfcivc. r «tt 

l=6Tft^'^77* FUvX hl^t. -« 
Witj:CDI=«LT4f&a>E»!fiS (1*5^^^ 0 8 
tx/m ] . 3Tf'V hO?t°'V WfiO.41 ) ^ 

^^j._ T ^tb*<50 [%] tJS?)J:5l-S3feffiSLfc« 
^ICI*. 3 T t'7 h©t"7 h'HI^O. 29 Cf/rn] , 1 1 T 
tfy htDtl'i' h4>5l*0. 31 [ym] tL^dlfiA^t)^^* 
:fl)Ctlt 3Tt^ht1 1TfVhtT'lit-fhi 

lcl^t^i:*M^l**c^ft' l -i:^SLT^Dy- -^i-^ 
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[0 O 6 5] Ji^CDflMeiCcfcfili; 3 T tfy hfr £ 1 1 
( 1 T e>> Sl~ 1 /<;UX*A<fei>Br3t«k©/^UX5y 

[o o 6 6 j (2) i2 mmm 

3fe^fBi|gg4 oii. SiHJ6iHictjit43t^BB« 

^S2 O t!*^;UX?iJ^lH]SS4 1 <D*gj£A<#tfc3c<t 
£BH*Tiai£H~©ftjjfc;!>N t<f^B2t©» 

ft*Ett4l|*. EFM*HISItt2 

J3isiats<i#s 1 at;f-\'>4.;H'D7^f^cHCK 
oirs-o-i>r, try hJtcDS&izjsx-cm-siu^u^ 

*sr •s^ic^s^-ct^,, 

[0 0 6 7] CtDK^-f/Ott. /<JUX5IJ*»«^S2 
1 IC«-3 < SEfg-^ S 2 2 4 l=«<gf 

[0 0 6 8] "CD^Hr. '*JlrXm&&m^S2 11*. /< 

M»t**tsi 1 (HistfH2) fcpmi=. «j§ 

X tfjgjtli ttdlS y Jg £ ttT -5 / <;UX JiJIC £g| L fc t CD 
■C *4 . c titz «t y «*ft5&£gj|g 4 1- fc CS<§# 

S 2 2 KS^Lx-c&griKIGIS;^ |_ -| ajg^ 

Sit, ^-T^tt|r|£CTg<tT3C < h<tfc:6 0 
[006 9] C©fc«>/<;ux5l«SiEtt4 114, /s°;ux 

$flfc»te*s 2 i ©^u^^igs-r -6 ctfcfcy, 

So 

[0O70] CCTS^StLt. Hi OIZfcLN-C, 
^L-^tfc£50 [%] |c|§g Lrfc# ^ #e. Hfi|: 

m] »=&£*-*fc»i::l* % /<MJffi||||«8 2 icDif 
3Te^h0<b#li 1.0 [V] , 5Tf7 
hOt^O. 0.8 CV] . 7Tt"7h, 9Tf7hMl 
1 T^K0t$it^fM7S [V] t4*«k5l=« 

tt*i=-3*ir^;^jiia6n«^s 2 1 tfHi-^u^u^T 
-ti-cty, ii i ( A ) ~ (F) i^-r^ie. 3t 



r/PlIT Tf<t*bTv K^JSE/^uxAt-E-^t-p^-OKO 
Sir 1 /\°;ux*s#Pit' T?**3<@St;i HIcD/^ux 
^Jl^&^ftS (0 1 1 (A) &l/ (D) ) „ z<Dm 
*♦ Ti-T-f Jtl*50 [%] lc^to|SS^+iT^^ 0 

[oo7 2] cot#=&e->h^-E-^-rti.'!7>f>K't7 

(1Tt°>VK) Sl--e^-?4xi /\°;uxi|iPiT' T-i^yjg 

*af=-jfcr::fto::i:j&<-i?#3. 
[0073] rti^yiju^mmn^s 2 1 k^i* 
-s>. 3Ttfv hntgcDm^^^j^vsit i i rev t~ 
©t#ffli^^v ))T tfi*, 1 uencotj 

(Dfe^l/^Vin ro**tftL^ffi (V 3 T>V 11T ) £^ 

*-ctfc«y (@i 1 ( A ) at; (D ) ) , ccd^, 

3 Tfcfy ScDffiftU^UEgy' i: 1 1 T tf-y Ka>g3feU 
^ E 11T ' 1*^ H-©«ktt**-rctt-<f4 (01 1 

(B) (E) ) „ 

[0 0 7 4] StOT, ^W7thUvXhI?fflU 

tztM&vt,. 3 t \zy v<r>\iv hii®W3T' tmey 

NCDf-y hiflWuT ' tSSISH-ojtryhi (w 3T ' 
=WHT ' ) tZ-fZzttfT'ZZ (01 1 (C) &u; 
(F) ) „ 

[0 0 7 5] C COct O l~ LT 3 T t°'y KA^ 1 1 T 

te«£l= * S CD £ IfcitT -5. Ct a<T- # ^ . 
[0 0 7 6] Jei±©««|=,fcjh.|f. 3Tt 0 ^hA^q>1 1 

( 1 T t°-> h) Sin /<>UXfi#£l^sg»<D/<JI,X»l 

i=**-r*t*i= % scDt°'> h«i-^fELT/-?;u 

[ 0 O 7 7 ] ( 3 ) i&QSgjfeftl 

^A-AKS^A (He-Cd ) U— y ^ ^fflL^fc^i^|zo^^ 
T^^f-M. **WI±C*tlcHC.-r, 7';urf> (Ar+ ) 
l^— fS.ift;>jzfb> (Kr+ ) u— ifatotfxu— 
ffl^rtat^o *fc-t^(Dilss«ijicfcLNri*, tf^h* 
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^J^%^r^^ (DVD .Digital Versati le Disc) ^ 

[007 8] K7-f^8S*Lt«*¥« 
BSAKAirT-Bil^E FM^IS (8->14«W : Eigh 
t to Fourteen Modulation) £ txtzMM&UmiM^ S 1 
■Cli^<. EFM^X^H (8->16^lS : Eight to S 
ixteen Modulation ) £ tltzMmmmm^ 

[00 7 9] * felz^MttSfe-T-f x^lcH&r. «J<7) 

[0 0 8 0] ££|:i±i£(ftllJ^]lCfc^Thi\ CD|0 

[0081] *&ic±a<DSi««ic33ixTi*. /\°;ux*»i 
njki)ts2iit**if*i>* l J (■*■*■*■) i^ttttu 

3Tt°7h^b1 1 T \£V h*-C0>a»«aa) 
^{I-^-S 1 1 Rtf S 2 1 ^-i^^'JM^t^)^^ 

1= * U . «*IB»l*l:: It 6 * - * JU«»WP **B8-T 
[0 0 8 2] £ blciincDHSS^JI^fct^TI*. tf^xjgc 

[0 0 8 3] $ feir±i£E0)5IJ£fi»JlcfcL^TI*. ft^m^ 
t LT^Sft^IBS (AOM) 4 
-ca^fctf. #J6W*c:;til::IB&'*\ «AI*«ft3lt** 
(EOM : Electro Optic Modulator ) m<D^l<D% 

[0 0 8 4] 3? t>|C±aCDSIiS#Jl^fct^ri*. fl7Xg 
Z*l\zm$>?. tf^XljflSg 1 2£C AVt(5)ti*tl>cfc 

[0085] $ hK%2.mmm\^i$^x\*. t^—t* 

licni^RB^'r. Ti— -f-f tt£Cfl;ll£33.3 [%} «<D 
RjTM(DlSl3|SSl-?)cJ:3I^LTtS:l^ Si*, t^— T" 



[0 0 8 6] *&ir*2SUfi«l=*5l^TI*. EFM^I 
SW:«aaEM#s 1 £/<;UX9l**«#S 2 1 ic 

x) ^iit^J:9iatt^o 
[oo s 7] -r^t)^/^u^5»j*»*-*tfce^ 

;uxcDg^xi*S^<D/\ 0 ;ux^^^-r^c tic* y % O 

j > H rr ^SI^HFf^<D/^;UXJll-C?^yalL^'r^^. P£ 

[00 8 8] |M*WI=l**^Eflka«4 0lz*5L^r. r 

-«M#CDlc»LT4fS<DffifiWS (h^^tf^ 
0.74 turn ) , 3 T \ZV h(Dt°^ hSO.40 C/im 3 ) 

r% /\— K-x>rx^>^uicfB«$*tfzSSieia®lS^ 
s i £/*;ux9J£8l{g^s 2 1 iz^-r^ttic^o-— 

|cfcl>T. ±iSLfcm2^|j5£#J(^cfc3lc. ^tf^hSlc 
»fcLT/<JUX9]*««^S 2 1 <7)ji-^u^;u^^b^ 

"To 

[0 0 8 9] C(D£o\zm 1 2lr7F-r$IZcJ:ttl*. /^U 

xmmmw-^s 2i (Dirndls *)^^ 3Te^h©t* 

I* 1.0 [V] % 5Tt'7 h CD <t # I* 0.7 [V] % 7 T t° 
^ h(D££l£0.67 [V] . 9Tt°7hMl 1 T fcf *V h 
<Dt #tt-t*t**t0-65 CVD t^^cfc^lC. -r#*>*>fcT 
, v hSA<fi< &4irottTTlf >&<k^lcpS-r^)- tic 
*tf % > KiOOtf^V hfpl^±T0. 28 [j/rrO iCfgS 

■rs-t^^So ctticty 4iS(Z)ffiiiffisa)j:5ft 

[0 0 9 0] S&lC*2Slft«l-*5L x "CI*. EFMffilS 

S+tfc^^KIB^II-^s 1 6/^W*Mts 2 1 

*tfS/ KObT^ hfif^*fJ£LT/^^X 
^J^^f-^s 2 1 <D^f-§-u^;u$-PS-r^^5icLfc^ 

* cfc 3 L r t t Htt0%X $*« - 1 * 
[009 1] -r<t^#e*y h<Dfc*y Kftlc54S&L-C/^ 
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^Wl^tem^S 2 1 <D/\°;u;M!£f8g-3--5,c < i:l- t fc 
tO 0 9 2] 

*iBI=!BI*f * c 1 1= «fc y , XR/^MI«:B CfcH 
* ro£ * -c & ftflHKOJMkfr & %) s$ — > £ ^ffi 

;L,xi|isizis^$^, lsl-s«Bi=i^yj5^+L-5/N 6 ;uxjiji= 

[00 9 3] S«S/<;ux«-^©# 
- £ y . ;BttG>« £ Kfrflvfe & -fttft0!>Mfit1|tl=— 

immcoffimumwi 

[02] fti**fl(=fti****3fe¥KM»a>flM«iji 

[0 3] n nmmi-t$ii-&/t)i,x&mt§i®s&<D&m& 



[04] 0 3 f=*r/tA>:*M£»|S|&a>IMM0tR91l=fft 
[0 5] 7^-^J±©I&BJl|c«T£>ff^;W0T?& 
[06] Ti-T-fttOSMfci try htt£a>Hft$qt*- 
[07] $1 ££ttlcj:«3 Tt'y KAtf 1 1 Tf7 F- 

roRft^fg * ^-TBS J*0 -e £> -5 . 

[08] mzmmmtz&i-tz nt^tummtomm £ 

[010] h*t»»6^*«#U^i,t<)!>Bff^ 
[011] ^HffitfiJI^&STtfyh&tfl i Te-v 
[012] fcfy hSt^ftt-^fl-^U^^tro^^^ 

[01 3] w*o)%^mmw.offii&t:m^7uy'?m 
[0i4] ^*ro^^t^iisi^t/s^^BS$ggi-e 

K 2 4 0 3fe*SB»«H. 2 U-lfttagu 

3 *B**i^^> % 4 ^f^^tiH, 5- 

-If— A«/Mx>X, 6 tf-Affi;*;U>X. 7. 2 

1 e Fw£mm%&. 8 k^a. 9 ^sj^ 

io U>X„ 11 *t^U>X. 1 

2 *"5^HCflS. 1 2A 2 

1* 4 1 /<;UX5»J*jftia», MK M2, M3 

5 



UB5] 



[16] 



(A) 



(B) 



SI 



S11 



1 



P3T 



Pit 



Pit ™ 



7*^—7-4 it L %3 


12. 5 


30 


50 


80 




0. 3G 


0. 40 


0. 38 


0, 36 




0. 37 


0. 4 1 


0. 4 0 


0. 40 



J6 -r^—nttv&itt t'7 Mi<t 



®5 7^1— 7^J£ 



(12) 



ffl¥9-2 3 7 4 2 



[Ell ] 



20 ft^ESISH 



.-9 »©*3*-7— TVw 



10 



V l2 



Ll 



3 zzmx^-y h 

8 

^ 



22 s1 



21 



7 

CUCKO 



EPM 



13 1 mi mracj: sft^ta&gofShfc 



12] 



[07] 



21 22 



EFM 



CHCKO 




LlX ^ 



B2 wisMWicjte^jtitajBiao^ 



[El 1 4] 



4Bv 




(A) 



(B) 



(C) 



(D) 



sir 



3L 



E3T' 

0 



u u 

I I 



ri 



I I 
I t 
I I 



Pir 

■ !<!. 



sn 



nnnnnnnnni 











(E) 


EFM 






-—8 









ElU' 
0- 




(F) 



(13) 



#Hff^ 9 — 237420 



[03] 



21- 



E 
F 
M 



CHCKO 



SI 



30, 



CHCK1 



CHCK2 



35 

2 



CHCK4 

■J. 



/ 

S10 



»2<*5 



CHCR3 



$11 



[04] 



(A) 
(B) 
(C) 
(D) 
<E) 
(F) 
<G) 
(H) 



_r 



is 



_r 



U— L 



t) 



i 

Xa 



I 

ts 



~LT 



- CHCKO 



-^V^CHCKl 



CHCK3 
CI1CK4 



[01 0] 





3T 


5T 


7T 


9T 


1 1 T 




1. 0 


0. 8 


0, 75 


0. 7 5 


O. 75 




0. 3 0 


0. 3 0 


0. 30 


0. 30 


0. 3 0 



[m i 2] 



try 


3T 


5T 


7T 


9T 


1 IT 




1- 0 


0. 7 


0. 67 


0. 65 


0. 6 5 




0. 28 


0, 2 8 


0. 28 


0. 28 


0. 2 8 



1211 2 t'y hS£«fcTSft*U'*A'fc«DPBflS < 2 ) 



(14) ftfflW- 9-2 37 420 



[@8] 



40 K^tmm® 



- f K-l2 



LI 

K 



10 



3 ^a^^r.-y h 



S2K 



CHCKO 



EFM 



[El 9] 



1 1 ] 



ill 



EFM 



7 
CHCKO 



41 

S21 



Pit- 



L1X ^ 



->-.-<S22 




09 ^2^^J^«t^^^^^CD^ 



[eh 5] 



(A) 



(B) 



(C) 



(D) 



Ear J 



V3T 



i I 



Pit- 



111 




EllT' 



EO Ei/Z El JfiWJjj^fc^co 

^Sl0gE[fl]J/CJD2J 

[15 u-v^ hJSEfc r#!4«it<?5B8« 



(E) 



(F) 




il 1 i2»]ia53Te7 h&tf 
HTf7 h<£>§Sft*K^ 



(15) 



Sf§3¥ 9-237420 



11A 



[B 1 6] 



1 33 



Mi 



\Lf4i 



3 «afft5ta-v h 



J? 



EFM 



L1A' 



H2 



^13 ft#«3fc^Li*i&M^*&£ 



(A) 



(B) 



(C) 



(E) 



(F) 




O 1 6 ^£03Tf7 h/fctf 1 1 Tf7 I- OlOtfttSI 



